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ABSTRACT : PROBLEM TO BE SOLVED: To provide a gas sensor having an element cover capable of 
protecting a gas detection element, capable of preventing condensed water from entering 
the gas sensor and capable of enhancing sensor reponsiveness. 

SOLUTION: A gas sensor has a housing 4 holding a gas detection element 10 having a 
gas contact part 1 1 and the element cover 2 covering the gas contact part 1 1 . The 
element cover 2 is formed by superposing an outer tube 20 and an inner tube 3 one upon 
another. Lateral holes 25, 35 are provided to the side part 21 of the outer tube 20 and the 
side part 31 of the inner tube 3 while bottom holes 26, 36 are provided to the bottom part 
22 of the outer tube 20 and the bottom part 32 of the inner tube 3. The lateral hole 25 of 
the outer tube 20 and the lateral hole 35 of the inner tube 3 are shifted so as not to be 
overlapped and a gap D of 0.2-1 .0 mm is provided between the bottom part 22 of the outer 
tube 20 and the bottom part 32 of the inner tube 3. 
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L i i: tz i 0 . $ tcttSiJt ^ 8 OiS7olJS 5- M*b 

Hiifc^-C**. =Sr*S. mH25. 3 50*iJD{i. XI 

Z'b < . SWzftBSr-f <b L"CS»t&; 
4. 

[0051] zcomi. mmmmi tmu<wm®& 
tfiiRktih. =sr*3, ±iemtL2 5. 3 5^aar^iE!i 

{i. ±E<^ri:<r4>L"CSft»t4R0*i. ^h*2 0fci*j 
«3kt=titt4«?L2 5. 3'5^»S:S!i&wi:<*TS 
4. $4>K, M2 5, 3 5. J£il2 6. 3 6mm 
It. ±320AH3&VtM&iz. m7lZ7jki-Z't< , o^lk 
lZ$)<0Xi>->X*CDty0X£fr2 5 9v'J>-UfrMfX)V- 

t <-mz l tzmtt. , z mmnm * ommz-? hzt **-c 
[oo5 2] mmmm3 

*0««. Htt®!BMl. 2t=*J»t&«SttWrtJ±Jfft«Sr 

2 0tP\ 1 £3<7)m%M2 2. 3 2«lffll»DfcieSttfc*5 

0. 1, 0. 3, 0. 5, 0. 75, 1. 0, 1. 7m 
mC0 3W& : fmffiUz. m=?*>;<-2<Dffif£kLXlt, 

mmmmm2tmmt Ltz. 
[005 3] mmit. m^m.20 oocc mmmsm 
■ft # «ob:?ij 6 mM^' y y >x > y<^» w*(c±e^ 

m^X HOOrpm (HHEa/^) <7)ilJg-C'3SS$it 

[0054] 1100 r pm^B^-te^lttii^Jf&ffc 
(fiJSfflSBFFB. Frequency Feed Back) rIKL. 

L, #{5 Hz Cv^y) -C*^f. 
[005 5 ] LT. SMUt (S»/^V 'J >') * { 1 
4. 7f§ar At L^-^C -t^O. 9flS02«Jt(A 
0 . 9)^1. 1 fgiO^it ( A 1 . 1 ) ^tJJ#^. 4 
«^<OR-L ( V -y^—V-y) JESttSrSyjgL. H9 
CEttLfe. 4?t. ±EA1. 1*^±EA0. 

L. HI OCEOLit. ±ER-*LJiEStt«. 
-tlOtiJ^^'O. 6VA>4>0. 3 V{;S£ftf ft^ria^J: 
OaBSLfc. JtEL-RJBStttf. ^'X-fe>-9-l 

oai^^'o. 3v*»4>o. 6vtc3wtf s^iatctoao 
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[ 0 0 5 6 ] Hi . HS~H 1 0 J: 0 . fflttlt. JGSrtt 
^(CiaffllD # 1 m mtTFKT iE-Stt*^ < tthZ. b 



[0057] 



(mm) 


MSHHHz) 


(ms) 


(ms) 


0.1 


0.712 


75.6 


47.3 


0.3 


0.712 


76 


47.5 


0.5 


0.713 


75.5 


47.3 


0.75 


0.712 


78.7 


47.2 


] 


0.682 


82.4 


51.3 


1.7 


0.675 


85.8 


61 



\oo 58] 3 4>c *wc*iv^r{i. ±i5raPf:Dtcj: 

( FEM) ^V^y5il/-y3 >£:H*fc. 'IBJHtD 
Ji, _bie<5D*§^- i: [Sl«tc . 0mm, 0. 5mm, 1. 0 
mmCSJlLfc. *<*)t*JR£:l21 lt*t. HEUi. HI 
K(C^rl9 (ms) Sr. Sttttf-XiEft* (%) tk-jfc 
tWfcl), w?A(JD = Omm, B(iD = 0. 5m 
m, CtiD = 1 . OmmcO^Sr^-f < 

[00 59] P1HJ: Offl^ii*^*: < . *^W^6 
S^^fc-^^ST'c^B^PaKil . 0mm^C75mst, 

^-jsc^i^^aasriest- * - 1 4 £ t 
jcsttwm±3& t -f* <a<i& w fc k-a-a-^ . i->T, i • o 

m m WTORfctt JMf friG-Stta 1 ** fcfl 4 £ 

4. 4fc. ±KfiL/>:SAlC«t 0. 0. 2mm*itliJC 

[0060] mmmmm4 

*mii. HI 2 ( a ) ( b ) tc^-tri: < , 9Q&mM 
lC*5tt4. *^#^-2*)lS-fL2 6*>ft. 
01JT&4. A#WK»4. Hi 2 (a) tcti, >Mf2 0W 
JS3l2 6£$t£2«Cii^L^J£^-f. HI 2 (b) 
CJi, *Mff2 0^lKJL2 6OR3:3flifc:* i 5 > U -IflS: 

3 -ft»<om jftfcuattt* J: a cffia tfc wc* 4 . <eo 

flWiUM^SSW 1 i: H«T* 4 , 

[006 1 ] :in»«3*&cii, rt-W3<ofi9l3 6 k . 
*MF2 0*5lKfL3 6fcSr5V^a5rO-&*>-0r«'^aiBtCE 
m.-fbZ. b&X't 4. %<F)tz#>, JK7L3 6, 3 5riI-> 

■c«ffl*«3waa lt«lv*-4 £ t tw^tKjtM. z 

•ff *>£?L 2 6 r 1 OCt 4 - t *> £5S*TilrC* 4 . 
[006 2] HS£ff«J5 

*«ui, hi 3 ( a ) ~ ( c ) (c*-rr t < . mmm 

f?ijn;fc(t4. *-?*v"*-2tf>IfcS2 2. 3 2<7)^#;2- 
S3ELfcW"C&4. HI 3 (a) K^SS 1 



•1= 3 3 2 C*S tf4 JKTL 3 6 OjgfflSrT* $ 
tffcR«#<0§Saj«3 6 1 £Rit. *<?>9iMbWg2 0 
OJK3B2 2 kOfSICO . 2~1. OmmOlalB&DSrtftft 
fcW"CA4.. 

[0063) 113 (b) (cijcrJS2<?5flWi. 13S8S 1 
<?>WCiJft4rt*3tl6ft7t5ga{»3 6 1 8E 
(ft. 9\-<gcoi£iL2 6ftl<z%lWLtzMX-hZ><, Zcom^ 
00. 2-1. OmmdOiaWDii, 3 6 1 <^h« 
ffit*MP2 OOJ&512 60fiBtoP B e Hcf£tf£>il4o 

[0064) 113 ( c ) fc5*"*-J6 3 ±l£^2 
OfflKiiOT. $ ' t>\zW£1 0OJKSR2 2(cJo(t4J!S?L 
2 6wraHSrT*{cS8ffiS^P3«tt^ai»2 6 1 £ 
Sttfe WCft 4 . i Oi§^) 0 . 2 ~ 1 . Omm DORR 

d is , ^wiBKosgajff 2 6i<r>ftffib wsmtngmst 3 

6 14#hB!i:tf>ia(cKtt4. 4fc. »1— JS3<*>0*^ 

wc^t t , hi 3 ( c ) t^-r < . wsa52 

2, 3 2O¥ffigff#<-0fg(CfgpgF£0. 2—1. Omm 

m i b mmcoim^^n^ix^ . 

[0065] H«-S^J6 

h 1 4 (csH-r fc < , mmmmm 1 cr>m=?t'< 

-2t=*5»t6. JI7L2 5 , 3 SOfiSP^S-JSK^^ 
HH*>. *Hff2 0<?5*?L2 5«. rt®3<^m 
35J:'9t>JK^22, 32 K jfi V ^BKEttfe . <0flfi 

iimmmmmi bmmb Ltc, 

[0066] i<?D«^i:Ji. R@C5^-rk<, *MP2 
0081512 5 *»4> ^3(5011131 3 5 ^SIBi:. ^2 
0(7)lil2 5*^^^^ 1 O^^m^LX^ 
•1=30^513 6^4 i&ffib iMWX&Ji&l bt£ b. *<r> 

IESSili»K:*J{t4*l6lK«^IRC^h*k rt* t OPStc 
e*0«< ! 5r4. -en*. <Sai7i<^Orta5-^0?SAR6± 
SWR*3Etcr»l±S-fr4ii:* < T*4. -t^flfiti. 

jew 1 1 raa^ffffl^-s^ft < 

[0067] Htt»!IS«7 

ffliCiJi^li, 3jS-?^'?-2K*itt4«?L2 5. 3 5 
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'■(8) 

ei (WT. fttLtum) t, mtmmmenx 
t iz& v >t . temm#A$mm<vtfxw: mmrnv b'<r> x 

(FEM) zm^?z< 

[0068] M5t^m2rH 1 5£^-f. mffllZWmiZ&f 

pa (m s ) , mmzxxmmm <%) zb^tzitcox-fo 

4, £fz, ±BHil±1imi±tt^E ltciO. rtJLh* 
SKitf* E6KJ: 0*Lfc. FIEI«t n^^tthZlb < . 

6 3 % 4 "CtfMSHIli . \ YftL t |SJ t T'A 4 

(t4<I2:i-C'#4J:#;i^x4< 
[0069] HMftMIS 

HI 6, HI 7tC*-fJ:3t. flMSli8**!*n 

Sfrtts -t >^-c* 4 . m i 6 t^-r r t < . 

ey&XA&l l ^il^^MttOffieMISS^Si 1 1 0 
1 b . SWISH**!**!* 1 ?- 1 0 1 Srftflr-f 4; v> >•> 

§-t±4*£7L2 5, 3 5SXNJ&7L2 6. 3 6 Sri!*., 

1 1 £&\.^mz.tiv&thMB3 1 uwemnm 

{zQM.-fh^ f S2 0tX Y )^:hm^-A^-2t:^-th, 
[0070)11 7£yjft* o C, ±IE*Mff 2 OCtStt 
4«!tL2 5<i. «*3aS*tft*n#P 1 0 lco&Cmtm 
mUfillZ, I&U2 2*»A>U = 4mmtir4IHDSffll^)¥ 
BB±fc:6fflM/</C*Rtt-tA4. o49, KTA 
4. 47t, Zcr>m7L2 5im'&2mm<7)FIBX'$>Z>. 4 
tz, JStL 2 6 (i/SSC 2 2 <0«M>i= 1 ffiK tt HtlT V ^ 4 , 
>r comTL 2 6 mi S 2 m m tf> RJgT"A § . 
[0071] art: , 017 c^-r «fc 3 tc . Jb£fl* 3 (i 
*3*t4flt?L3 5ti. 8UH2K*8t»l*?- 1 0 1 <0<M>tt 
fcSS3rHdi=. JKSI3 3 2*»£>V = 1 5mm£&4i3aSI3 
M<0 3 Pffi±fc:6fflflM/</Cift»tTA4. o49, 
t>— 8TA4.. ±fc. C<7)*?L3 5ttItg2mm<75PBB 
T'A 4 «. 4 £ . JStfl 3 6 tiSSC 3 2 <04"C4e l UK ItT 
A&. 30JK7L3 6JiHf22mmcDRJg-C'A4. 
±!2«SM8^*n*^ 1 0 l<0^tt»»l 1 9 4>T 
affiiiJScSP2 2KX = 6mm, ±S§fiY= 1 OmmtR 
IfT A 4 . o4 9 . «fL 3 5 1 1 9 i 0 t 

BHQSflifcfiHW-4. a*. rt«3<ojsau3 2t^*2 

OOJS»2 2{i^^-yhiSiSfCS^$iirJ3 0. w# 
fcRti-fc*K?l2 2, 3 2 ^ftSiafi&oT 
[0072] KIT. •en^ r il(CO^T»HBS:flU£'f 4, 
, > >^<^)2«itS:«!»-r 43S8it-fc > 

■9-TA&. Hi 6t=iS-f idtc. ^WV4<rm^4 
1 (i . S IS^x v ; Jycr>timmMzim?z* iSKtzm& 
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i-h*i?«4 i4t. $mmmzMm-f& ? ? w%4 
gp«4 22,42 3t=«. mmmmmm=t\ o 1 

fllSBaSttjai*^ 1 0tt«M*4 1 6Sr*hft$*TIHai54 
KC«}#$ilT^I»c **J. HI 6C^t, wf4 6 
2 li# J* y •:/ h , W-t 4 6 3 (iifeJSM 'J > ^"C A 4 . 
[007 3] 4fc. ««^K«^»*^1 0 1IJ. HI 
StCSrfrfc < . S«*)fflfMDJ¥K8 0 3<9PSffi(::Ura 
S01. S 0 2 — ^«0ttffi8 0 1 tiffilSSS 0 

OartfrLT felJE^X T'A 4 btxL . flS^ti^. 
^— 9-8 0 4 (C-C^fiS '$ilrt:^dR£8 0 5 fc S L T ^ 
4. irtr. — «sWt=b-^«80 6*«RtfCA4c 
t-^ffltt0jftSr*LfefKft1K83Wlftt'CAO . W$t 
, 'J-F84 7 1 tctg^ $ iXX V ^ 4 . ±34 1 rt: 
^tf!»»l 1 9i(iH^8 0 l*«ffft-f4iEfflS:t&L 

t ^ 4 . offitiiofi® jb« i b mmx- a 4 . 
[0074] mz*Mco#x-t>-<t i coitrnx^z-o^ 

Ti4^4 . *OTc?3^ -fe >"9" 1 , H 1 7 (c^-fr i: 
< . *MP2 0O«fL2 5^^,3tALrt:^^iO-a5{i 
fl!2£7)filTL 2 5*^mtti L , ^0 tfftV 3 OHITL 3 5 *» 4> 
rt« 3 <0rt9Jt:itAf 4 . rtl= 3 (CitA Lfc SfSR^* 1 
^«!»« 1 1 9 SriliA L . ^tL 2 6 . 3 6 A^Sf* 

[0075] JilBcJ: 0 . ±iEc7)ffifiict-r4 lit', J# 

4ifc* I T*4. ^O^iiTAiltf, 

t^i o gof^rsjiSit^StcouT^^'x^TE^ 
?g^L, »SWr^«*^ffi3& t «i^-C&4. cntcj; 

[0076] 4 fc. ^f^^'X^ 1 tcij v>T , 
2 0hl*I ! l : 3(iJ!Sg|52 1 , 3 2CtJ^T»SfCJ: 
$iiTv^4. ;cort:a6, ^1=2 0O«?L2 5 a»£SIAL 
fcSt«^36<^« 2 0 CDJ&m 2 2 CD&ll 2 5i> 
{tJL=SrvU^«JS$iiTV^4. i^/cA, 
l=3h^2 0i:cor B 1P^2 1 5^^±#L. M3 5 
*»4>W«3|*IK:A0. -t^>a. S?L3 6tETL2 6tar 
ST. Slf* ; i t ^<-2^t=Waj$<x4. ZCDtzfr. 
* 3 rtCiSA-f 4S^^Oi* { JtJD L-T , ^^•fe 
1 OC^ttO|6]±S-H4 ^ t **"C*# 4 . 
[0077] 47t, fiX-^Vlr 1 IC&^T^!^ 0^i 
7L 2 5 £ L ■t&%fi*.#t\m 3 4>* r * 3 # . 
*Mc?>tfA-t>-?Vlimil2 5**-STA4fcy>. BHD 
ffiflt#*$<, ^i^4?^Ji*v^$v^. z^tzfr. t- 
^OM»«73 * /JnS < 4 i 4: 4 . 
[00 7S] 4)t. n^2<nmi25bii*ffiSffi>bcr> 

iU^Lrt:. »sui2 o o o c c . fi»5|paji«saft&^)ia: 
5ij4»a^v y >-x> ~/y<D%m t giz±iitfA-t 1 
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>>'yl&, MatfV 'J > 2-ffl^T 1 5 0 0 r p m ( EIIe 

too79] -5-lt. smtt iSSiy/fV V»#\4 

mtT tbumt 1 4 1 5 i -o > i> b$<o fib 2j £ 

ifflJt L T *5 £ , SsflUt 1 4 frh 1 5 'KCD$>J](r> 6 3 

■ft LfeB«as-aJit l tz, zn&mzm 1 9 csattLfc. 
z z izmmam i 7 tc^tr t < jsamotf^aana i 

?L3 5<oa*(iJSfil5ffllOit4|-C*ft) . fctft. mmfi 
#*8tJiD«l 1 9 J: 0 tJK»fi8Cft 4 

too so] mmtextitf. nm2<r>m^2 
awjcRasixatstftf^ftisitfaK ttffrfr~> 

*«jL2 5«ffiI* { , #Xlft*n»l 1 90«tiSg|5filc7) 
. Kkts. ±Mcr> m& Sr 8**n» 1 1 9 <*>fflflt £ SIS 

ssetrnfiLfete*. 1 9<omffi# 

[oosn^fc, ±a<oaiwiii*t»!B« i 

[00 82] Xttffl?!Bftl9 

*^|J t> S t H*C WiS^HfctWJl*^ SrR 

ft/c^x-b y-fcosg^A- 2 cot vc m B n~f-& h <DX' 
H2 o ( a ) tc^frk < , -^m<r)^ij/^-i 

trt* 3 fc>Mf 2 0^^0*0. Pi#tf>l£»2 2i:2 3 
t^iaBDijlmmtfiS. 02 0 (b) C^jcf .Til 
<• rt«3<0!S7L3 6Jiilg2mmtf5R»-C, JE&&3 6 

<*>*4>9hc— jirwt**. tfz, ^1=200^7126 

[00 83] ifc. 02 0 (a) t^rf < . tt«2 
OOli!a5 2 l^JSfflififi5t={iaittIHHIJ2 1 OA^WT* 

082isHffi2 1 8^oiis(fl£is]ffi2 1 1 tizftmzix. m 

[0084] *M-CtiaWclH«2 1 0 £*MS2 OKRtf 
TURL 2 5 *lfc«3Bj£#*jMKyL 2 6 



bMl2 6 fc arfST . MT/m^ti ^-ftlzm&Ztlh < 

zotzfr, p*i« 3 c SKA-r 4 tsaftt/rx *>*#*imd l 

[0085] &tz, rt^S^ETLSb^l-l^OOistl 
2 6£ii. 02 0 ( b ) K.^tLhZ't < . ft-fifth^ 

[00861 mmmmm 1 o 

*W*>lt*fi®!IRW8 i: RWKflWiaSwBHRSlftfflJ^SrR 

2>-S. '^JOrt^iHI 2 1 tc^rk < , BJfMflPWM 

z&mcfflKt-f&zkX', Krtwsortsatauo 

< "3 , r 4 i k =Sr < , J: 

[0087] JUSfiMffl 1 1 

*CTtilll AlzfrfrhmtiSLntiJ^s-VZ^X , JKfL 
2 6. 3 6 OS (US ) 4: , HBRDWffli: . J&S&bV) 

miMz^xmfciKte^z^xmw-tz < soj&&& 
nmmimmBmms tmmx-, 1100 r P m^ 

-fe>"9-tii^)Jl^i!c (JED^JHSBFFB, Frequency Feed B 
ack) £I!I5eU 02 2(c|Btgt^< 
[008S]|122J:0. «7L2 6 , 3 6 
^>-f , fSIKi D^l mmerS^l.i:JE¥tt* < ®'fkL. 
«pt: 0 . S mmJaT<3»£tCftftfcje*tt£ J6#*« - 
k*«4h&»*. mmXVftix&Z'tK , &H2 

6, 3 6^fS*vh$< : 5:ix{f : Sr-i>^^OcSiA. ?Hai 

[ 0 0 8 9 ] 01 4 K*»*»4^c0^-fe>"^tt5V^T 
«. [aJUckO. E7L2 6, 3 6tf5@iO. 5-5mmt 
■f4«I btftitt L^Z ttWtfi*Z>. 0. 5 m m%ffiX'M 

tz. g*>'5mmJ:W^^, Hc^2 6, 3 6J:0. 

ir^lBKBj^flfet*. HI HZfrfrhti^y+nzti^ 
X , ETL 2 6 , 3 6tf)&U35C:#Fi L<«1— 4mrai 

[0090] 
[«2 3 
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1 

19 BSD (mm) 


m$L& (Hz) 


1mm 


2mm 


3mm 


4 mm 


0.1 




0.712 






0.3 


0.891 


0.712 


0.738 


0.761 


0.5 


0.688 


0.713 


0.736 


0.751 


0.75 




0.712 


0.728 


0.742 


1 


0.673 


0.882 


0.686 


0.702 


1.7 


0.659 


0,875 


0.68 


0.789 



[02] mtV&Mlfctefth. m=r*7>-<-<w\sg<n® 

mm. 

[03 ] mmmmiizmi-^, siw^-ofi^^ 
mm. 

\[04 ] mwmmmi^aifh, ax^y^r^w^m. 
[05] m&mmmiLzmfh. cowscom 



[06 ] mmmm2t,z&w&, m^-^^-^'scom 
mm. 

[07] mtmmM2i,zt3i l -t&. miim^mnz^-t 
mm. 

[18] mtmM3\,ztetfZ>, ■b>y-lii3iffl&®Ltffl 

t&Dt<7)ffl{&z^-n$.m* 

[09 ] mmmmm3izt5if&, r-l < y .y^~* u- 

> ) c7)JEgBtp B 1i:rapgDi:<7)ra^$r^-ria0. 
[010] HSfcff:WJ 3 IZ I, . R ( 0 - >— V 

[0113 mtmmm s tzt$ its , isirkd t ^aa* 
[012] mmmmmA izuvz, , ^w^jstl* < a ) 

2H, (b) 3(11. iZ^tLtzmittMftWffl* 
[013] HJfi»JBW5fc:*5»t4. XW*-ni&8tn 

[014] mmmmme iz&vh , ywrn^fi 



[0i6] mmmmsizjoi-fz, xx-tyw-ktm 
[017] mtmmm sizavz, tfx-tywmTt 
[01 s] mtemmmsiztivz, mmsmm&Mm=? 

[019] HifiJB!Bffil8tJ3Jt*. m®mffitmii<v&. 

[020] mnmmm 9 (ctsfts , a^y^rcnm^ti 
[02 1 ] mmmmi oizavh, xx-tywm? 
[022] mtmmm i i tfeit* . -t ^ajajssa 

k ISffiK D . JK?L<7>a t <7)Mf£ £ &0 . 
[02 3] «6*«tCtJ»t*. #**>-^>#isi^<-<0 
f8it£*-fI&0J0< 



1 . . 




1 0. 




1 1 . 


. . 


2. . 




20. 


. . *h€. 


2 1 , 


3 1... (BUS. 


22, 


3 2. . . J&gE, 


2 5. 


3 5. . . fltfL 


26, 


3 6. . . S3t. 


3. . 


. PI'S. 


4. . 




S. . 





[07] 



[01 8] 



(07) 



259 



259 




259 



mi 8) 

101 



\ 



805- 



802 



v v 

V 



801 



V V 

V V 



-800 
-803 



-804 
y 806 
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[US] 



imi 2] 



II 2) 



& 

m 

Ha 




R8i»D (mm) 



(a) 



20 




(b) 



26 
26- 



— 20 



26 



22 



84 

§ 82 
3 80 

S 78 



76 



« 74 
72 
70 



0 0.2 0.4 0.6 0.8 1 T.2 1.4 1.6 1.8 
RSffitD (mm) 



[HI 0] 



(En 3) 



(a) 



(b) 



[Ell 33 




20 



£ 55 




(c) 




^261 



0.2 0.4 0.6 0.8 1 
mmO (mm) 



1.2 1.4 1.6 1.8 
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[HI 1 ] 



[014 ] 



(011) 



(Hi 4) 



A(D=Omm) B(D ^ 5mm) 




C(D= 1.0mm) 



CHI 5] 




(HI 5) 



[HI 6] 



u 

(%) 




(HI 6) 



(HI 9) 



[HI 9] 




(m s ) 



471 
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